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ABSTRACT 
To assist in the design and the analysis of complex discrete systems exh-  
biting concurrancy, formal techniques are needed which comprehend a 
hierarchcal representation of such systems and a rigourous analysis of 
their properties. Ths  paper presents the main axiom and definitions of 
uninterpreted models named discrete nets, and demonstrates by exam- 
ples the usefulness of proposed formalization. 
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INTRODUCTION 
A complex discrete system consists of a large number of components 
(subsystems) whch function concurrently or parallel in time. The 
processes of subsystems are not completely independent, they rather fre- 
quently communicate, exchanging information and sharing resources of 
the system. To analyse such a system it is necessary to have an appropri- 
ate formal language which allows the system to be modelled on a different 
level of abstraction in order to establish various properties of the system. 
For the analysis of discrete systems with asynchronous processes so 
called Petri nets, introduced by C.A. Petri in 1962 [I.], have attracted 
great attention due to their simplicity and ability to describe and analyse 
concurrent systems. Petri nets are utilized to model the following 
aspects of discrete systems: events, and conditions, and their 
relationshps. It is usually assumed when using Petri nets that  there are 
some conditions valid a t  a particular moment, these conditions can cause 
some new events within the system. New events can change states of 
some subsystems, changing conditions, and these changes can proceed 
concurrently. It has been established that Petri nets can be successfully 
applied in the analysis of a rather broad class of systems [ Z ]  but at  the 
same time it became obvious that the original model of C.A. Petri 
possesses some drawbacks: inability to represent some real situations 
and processes, and complerdty of the resulting distribution. Some 
authors have proposed several modifications to Petri nets [3-71. All these 
improvements are in fact modifications of the original definition of the 
firing rule in such a way that the condition of the event is formulated as a 
logical function of primary conditions, which define the state of the sys- 
tem. But there is rather a broad range of problems which do not allow 
the conditions of events to be represented in the form of a simple logical 
function. In t .hs  paper we t ry  to introduce a general model for descrip- 
tion and analysis of discrete systems whch  allows the class of 
represented systems to be broadened, and to get a description at an 
acceptable level of complexity. 
The paper is organized as follows. First we introduce some useful 
definitions (Section I) about bag theory and state machines. Then the 
structure and dynamics of a general model named discrete net is defined 
(Section 11). In Section III some properties of discrete nets are intro- 
duced that are useful for systems analysis. Section TV contains some par- 
ticular cases of discrete nets. SectionV presents some examples of appli- 
cations of discrete nets. 
















